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(54) Abstract Title: Surface preparation 



(57) The invention comprises a method of forming a component 
1 with a surface 3 suitable for adhesion, the method 
comprising embedding a relatively flexible material 2 in a 
plastics material and forming the component 1 from the 
plastics material, whereby the relatively flexible material 2 
is embedded in and covers a surface of the so-formed 

« c ? m P? n ? nt ' 1 ?n s a :^,' on where * intended to adhere^,^ 
further The romper .ont may be 's? irame member 1 zv, 

skiri member 6 for the formation of a door. The frame 
member 1 may be pultruded and the relatively flexible 
material may be an open weave fabric 2. 
The material 2 is removed from members 1 and 6 to reveal 
a clean, abraded surface 3,4 which is suitable to adhere 
members 1 and 6 together to form the door. 
Methods of forming a door have also been claimed. 
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Surface Preparation 

5 This invention relates to the preparation of a surface of a component of, say, a 

door. 

It is known thai components formed by processes such as moulding, exLrusion 
or pultrusion may be used for a variety of purposes. Such processes are common in 
10 industries which use plastics materials. One such industry is the manufacture of doors 
for external and internal use. 

Various patents have been published which propose the use of plastics 
materials to fabricate doors. In some such patents, plastics materials are used to 
15 manufacture a frame or chassis, a foam core and a panel which covers each major 

■^hTOv 1 ' - ? ^f-iSurface-ofethe^or. v-..^- <>w . ; ^ ^ $ - ^^v- . ' - .v-.^r . -w^i ; <> • -/ N :.r-. : .^;. v 

In our co-pending patent application no. 0200498.4 (published as GB-A- 
2371075) we describe and claim, inter alia, a method of forming a door comprising 
20 puttruding a synthetic material having a low coefficient of thermal expansion to form 
lengths, assembling the lengths to form a framework, and attaching panels to opposed 
faces of the ^assembled framework. 

Pultrusion is a process by which continuous elongate fibres e.g. one of glass, 
25 carbon or aramid, Terylene, Nylon or hemp are impregnated into a fhermoset resin and 
pulled through a preformer into a heated die. The shape of the end product is 
determined by the die, the heat causing the resin to polymerise, e.g. cross link. By 
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using pultrusion, one can obtain lengths which can be cut to size and then joined 
together to form a frame. The lengths have a good strength/weight ratio. In the 
context of doors, it is useful to pultrude thermoset material to form the frame because 
the so-formed frame will consequently have a low coefficient of thermal expansion. If 
5 the panels are made from the same material, or of a material having the same 
property, one can have a door fabricated from components having a substantially 
•iniforrr. c^ffidant of thermal expar^iou . ' ~ ' 1 ? • " 

A problem sometimes occurs in moulding, extruding and pultruding operations 
10 wherein a surface of a component, to which it is desired to adhere an object, is 
unsuitable for adhesion. The surface will either be too uneven to provide substantial 
contact between the surface and the object to be adhered or too smooth to key the 
adhesive. Preparation of such surfaces subsequent to formation of the component is 
costly and time-consuming. 

15 

Accordingly, it is an object of this invention to provide a method to ensure that a * - ■ 

surface of a component, to which an object is to be adhered, is suitable for such 
adhesion. 

20 A first aspect of the invention provides a method of forming a component with a 

surface suitable for adhesion, the method comprising embedding a relatively .flexible ............ 

material in a plastics material and forming the component from the plastics material, 
whereby the relatively flexible material is embedded in and covers a surface of the so- 
formed component in a region where it is intended to adhere a further object. 

25 
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The forming step of the method may comprise co-pultruding the plastics 
material with the relatively flexible material or co-extruding the plastics material with the 
relatively flexible material. 

5 As one alternative, the forming step of the method may comprise moulding, for 

example Resin Transfer Moulding (RTM) or the like. 

The relatively flexible material is preferably an open weave fabric. The plastics 
material is preferably a thermoset plastics material and is preferably selected from one 
10 of GRP. vinyl ester, polyester, phenolic or epoxy resin. 

The component may be an integer of a frame, for example a frame from which 
a door is to be constructed or the component may be a panel to provide the fascia of a 
door. Both panels and frame integers may be constructed using the method. 

< A second aspect of the invention provides a method of forming a door, ihe 
method comprising co-pultruding a plastics material with a relatively flexible material to 
form a frame member wherein the relatively flexible material is at least partially 
embedded within the surface of the frame member, cutting the frame member to length 
20 and joining a plurality of frame members together to form a frame, removing the 
relatively. flexible material from the surface and adhering a panel to that surface,., , 

A yet further aspect of the invention provides a method of forming a door, the 
method comprising moulding a plastics material to form a panel for a door with a 
25 relatively flexible material embedded within the surface of the panel along the edges 
thereof, removing the relatively flexible material from the surface and adhering the 
panel to a frame. 



Preferably the open weave fabric is formed from glass fibres or from Terylene. 
In a preferred embodiment, the open weave fabric has from 3.9 -11.8 threads per 
centimetre (10 to 30 threads per inch) in both the warp and weft, most preferably 7.8 
5 threads/cm (20 threads per inch) in both directions. 

" v A furtfc* *r aspect of the invention provides c rr;athod of foffnirig a door, the' 

. method comprising: 

• forming frame members by puttruding plastics material; 

10 • forming a core and assembling frame members about edges of the core; 

• forming a plastics skin to be applied over the frame and core; and 

• joining the skin to at least the frame by an adhesive 

and characterised by including a detachable layer on a surface of each frame 
member or the skin or both to provide surface deformations to the underlying 
15 plastics surface, the detachable layer being removed prior to application of the 

adhesive; the deformations providing siies to key the adhesive whereby the 
strength of the bond formed exceeds that of the frame or the skin. 

The invention also comprises a component for a door, and a door formed by the 
, 20 above-described methods. 



In order that the invention may be more fully understood, it will now be 
explained by way of example only and with reference to the accompanying drawings, in 
which: 

25 

Figure 1 A is a perspective view of a frame member formed by the invention; 



t 
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Rgure 1B is the frame member of Figure 1A after partial removal of a surface 
layer; and 

Figure 2 is a transverse section through part of a door made in accordance with 
the invention. 

5 

Referring to the Figures, there is shown a profile 1 formed from pultruded 
tKerrr.cset plastics miens'. The profit *\ie co^Rrt&tod Xiih ah open -weave fcbrit 
material 2 to cover a surface 3 of the profile 1, the fabric material 2 being fed into the 
pultrusion die with the plastics material. 

10 

Rovings of elongate fibres are advanced towards the die head and, just before 
entering the head, are sprayed or otherwise soaked in or with resin. The open-waeve 
fabric material 2 is fed to the die head to enter with the resin soaked rovings. The 
rovings with the fabric material 2 emerge from the die head having been forced to 
15 adopt the desired shape. During passage through the head, the fabric material 2 is 
displaced towards the surface of the plastics resin by the rovings. 

Consequently, the fabric material 2 is located just below the surface 3 of the 
profile 1 and is visible. 

20 

. . , Lengths of profile 1 are cut tp the appropriate size and adhered together tojorm . 
a rectangular framework. The lengths of profile 1 may be assembled around a core 
material 5. 



25 



A skin 6 is formed from a thermoset material by RTM. An open-weave fabric 
material is placed within the mould prior to the RTM operation at the edges of the 
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mould. During RTM, the skin 6 is formed with the open weave fabric material being 
embedded therein at the edges of the skin 6. 



Arrows A and B indicate the extent to which the open weave fabric 2 covers the 
5 surface of the profile 1 and the skin 6. 

1 ^ Pnwtci e^cmbly cf the prrflfe 1 as-£1 skins' S ?o form a f*oc2\ the cpaft vresvcr 
fabric material 2 is removed from the assembled profiles 1 and skins 6 to reveal a 
clean, abraded surface 3, 4 which is suitable to adhere the components 1, 6 together. 
10 The surface 3, 4 is of exposed virgin material. Any loose material from the profile 1 and 
skin 6 is removed by rubbing or blowing air over the surface thereof An adhesive, such 
as an acrylate or polyurethane, is spread over the areas to be adhered 3, 4 and the two 
components 1, 6 are brought together. 

15 Because the material 2 is open weave, the plastics material is able to flow 

bettveer. the threads of the material 2 during the component forming process. This 
ensures that the surface of the profile and skin, subsequent to material 2 removal, is 
formed with a plurality of raised "islands". The height of these "islands" is typically 
0.254 - 0.381 mm, although larger or smaller heights can be achieved by altering the 

20 thickness of the material. Therefore, the islands and associated recesses provided on 
the respective surfaces 3, 4 ensure that each surface 3, 4 is eminently suitable to key . 
an adhesive. 

It has been found in delamination and shear tests that the strength of the 
25 adhesive bond formed is so great in the inventive method that the profile 1 or skin 6 will 
fail before the adhesive bond. 



It will further be appreciated that by forming a component with the fabric layer 2 
adjacent a surface to be adhered to, that surface 3, 4 is kept both clean and dry. 

Only one of the components (profile 1 and skin 6) need be formed with the 
fabric layer 2. 
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Claims 

1. A method of forming a component with a surface suitable for adhesion, the method 
comprising embedding a relatively flexible material in a plastics material and 

5 forming the component from the plastics material, whereby the relatively flexible 
material is embedded in and covers a surface of the so-formed component in a 
region where it is intended to adhere a further object. 

2. A method according to Claim 1, wherein the forming step comprises co-pultruding 
10 the plastics material with the relatively flexible material. 

3. A method according to Claim 1, wherein the forming step comprises co-extruding 
the plastics material with the relatively flexible material. 

. 15. ^,4, A method according to Claim 1, wherein the forming step comprises moulding, for..., ....^.^v*--- • 
example Resin Transfer Moulding (RTM) or the like. 

5. A method of forming a door, the method comprising co-pultruding a plastics 
material with a relatively flexible material to form a frame member wherein the 
20 relatively flexible material is at least partially embedded within the surface of the 
v frame member, cutting the frame member to length and joining a plurality of frame 
members together to form a frame, removing the relatively flexible material from the 
surface and adhering a panel to that surface. 

25 6. A method of forming a door, the method comprising moulding a plastics material to 
form a panel for a door with a relatively flexible material embedded within the 
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surface of the panel along the edges thereof, removing the relatively flexible 
material from the surface and adhering the panel to a frame. 

7. A method of forming a door, the method comprising: 
5 • forming frame members by pultruding plastics material; 

• forming a core and assembling frame members about edges of the core; 

9 forcing a plc&ics skin to ix* app^i ever the frcr*:*? and core; and : ■ ^ 

• joining the skin to at least the frame by an adhesive 

and characterised bv including a detachable layer on a surface of each frame 
10 member or the skin or both to provide surface deformations to the underlying 

plastics surface, the detachable layer being removed prior to application of the 
adhesive, the deformations providing sites to key the adhesive whereby the 
strength of the bond formed exceeds that of the frame or the skin. 

15 8. Adcwrfonn _ 

9. A plastics component for a door having a relatively flexible material embedded in a 
surface thereof. 

20 10. A component according to Claim 9, wherein the relatively flexible material is an 
open weave fabric. ... ,«.-.;.. 

/ 

11. A component according to Claim 10, wherein the open weave fabric is formed from 
glass fibres or from Terylene. 

25 
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12. A component according to Claims 10 or 11, wherein the open weave fabric has 
from 3.9 - 1 1.8 threads per centimetre (10 to 30 threads per inch) in both the warp 
and weft, most preferably 7.8 threads/cm (20 threads per inch) in both directions. 

5 13. A component according to Claim 10, 11 or 12 formed from a thermoset plastics 
material, preferably selected from one of GRP. vinyl ester, polyester, phenolic or 

V epoxy resin. • , 

14. A component according to any of Claims 9 to 13 in the form of a frame member. 

10 

15. A component according to any of Claims 9 to 13 in the form of a panel. 

16. A method substantially as hereinbefore described. 

15 17. A component substantially as hereinbefore described with reference to Figures 1A, 
1 Band 2. 



LS/CM/P03646GB 
20 13 September 2002 
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Amendments to the claims have been filed as follows 

1 . A method of forming a component with a surface suitable for adhesion, the method 
comprising embedding a relatively flexible open weave fabric material in a plastics 
material and forming the component from the plastics material, whereby the 
relatively flexible material is embedded in and covers a surface of the so-formed 
component in a region where it is intended to adrtere a further object. 

2. A method according to Claim 1, wherein the forming step comprises co-pultruding 
the plastics material with the relatively flexible, open weave fabric material. 

3. A method according to Claim 1 , wherein the forming step comprises co-extruding 
the plastics material with the relatively flexible open weave fabric material. 

4: A method according to Claim 1. ivherein the 'forming step comprised moulding ; for c r 
example Resin Transfer Moulding (RTM) or the like. 

5. A method of forming a door, the method comprising co-pultruding a piastics 
material with a relatively flexible open weave fabric material to form a frame 
member wherein the relatively flexible open weave fabric material is at least 
partially embedded within the surface of the frame member, cutting the frame 
member to length and joining a plurality of frame members together to form a 
frame, removing the relatively flexible open weave fabric material from the surface 
and adhering a panel to that surface. 



6. A method of forming a door, the method comprising moulding a plastics material to 
form a panel for a door with a relatively flexible open weave fabric material 
embedded within the surface of the panel along the edges thereof, removing the 
relatively flexible open weave fabric material from the surface and adhering the 
panel to a frame. 

7. A ^lefed cf forming z door, ihe method comprising: 

• forming frame members by pultruding plastics material; 

• forming a core and assembling frame members about edges of the core; 

• forming a plastics skin to be applied over the frame and core; and 

• joining the skin to at least the frame by an adhesive 

and characterised by including a detachable open weave fabric layer on a 
surface of each frame member or the skin or both to provide surface 
deformations to the underlying plastics surface, the detachable open weave 
.tpo r ^^brjc ^er^ .to . application pf^fte^^ 

deformations providing sites to key the adhesive whereby the strength of the 

8. A door formed by the method of Claim 5 or Claim 6 or Claim 7. 

9. A plastics component for a door having a relatively flexible open weave fabric 
material embedded in a surface thereof. 

10. A component according to Claim 9, wherein the open weave fabric is formed from 
glass fibres or from Terylene. 



1 1. A component according to Claims 9 or 10, wherein the open weave fabric has from 
3.9 -11.8 threads per centimetre (10 to 30 threads per inch) in both the warp and 
weft, most preferably 7.8 threads/cm (20 threads per inch) in both directions. 

5 12. A component according to Claim 9, 10 or 11 formed from a thermoset plastics 
material, preferably selected from one of GRP. vinyl ester, polyester, phenolic or 

epc*y resin. 

13. A component according to any of Claims 9 to 12 in the form of a frame member. 

10 

14. A component according to any of Claims 9 to 12 in the form of a panel. 

15. A method substantially as hereinbefore described. 

15 h 16. A component substantially as hereinbefore described with reference Jp. Figures 1A,_ 
1Band2. 
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